Differential regulation of branched-chain alpha-ketoacid dehydrogenase kinase expression by glucocorticoids and acidification in LLC-PK1-GR101 cells.
Acidosis and glucocorticoids (GC) are two catabolic signals associated with chronic renal disease. Previously, we reported that these signals stimulate branched-chain amino acid (BCAA) oxidation in renal tubule cells by increasing both the amount and activation state of branched-chain alpha-ketoacid dehydrogenase (BCKD). Activation of the BCKD complex could result from decreased expression of BCKD kinase, which inhibits BCKD by phosphorylating its E1 alpha subunit. To investigate this possibility, we examined how dexamethasone and acidification (pH 7.0) influence BCKD kinase expression in LLC-PK(1)-GR101 cells. Dexamethasone, a synthetic GC, decreased BCKD kinase protein by 65% (P < 0.05 vs. control), whereas a low pH (i.e., pH 7.0) decreased the amount of kinase by 71% (P < 0.05 vs. control). Either GC or acidification reduced BCKD kinase mRNA by 46% (P < 0.05 vs. control), but the two signals together did not reduce kinase mRNA more than either signal alone. To examine the mechanism(s) leading to lower kinase mRNA, kinase transcription was evaluated by transiently transfecting LLC-PK(1)-GR101 cells with BCKD kinase promoter-luciferase mini-genes containing approximately 3.5 kb of proximal rat kinase promoter. GC, but not acidification, decreased luciferase activity 42% (P < 0.05 vs. control). Nuclear run-on assays confirmed that GC decrease kinase mRNA by attenuating its transcription. Thus two catabolic signals associated with renal failure, GC and acidification, reduce BCKD kinase expression by different mechanisms. These responses lead to an increase in the activation state of BCKD and a resulting acceleration of BCAA degradation.